Safety and clinical outcome of experimental challenge of human volunteers with Plasmodium falciparum-infected mosquitoes: an update.
Challenge of volunteers by the bites of membrane-fed anopheline mosquitoes infected with Plasmodium falciparum was reported in 1986. In 1997, an analysis of experience with 118 volunteers indicated that mosquito inoculation of P. falciparum could be a safe, well-tolerated, reproducible, and efficient method of challenge. We reviewed the records of 47 volunteers challenged at our institution with the NF54 isolate of P. falciparum between 1998 and 2002. We also reviewed data from 17 published studies of experimental challenge conducted since 1996. At our institution, the time to onset of first symptoms (incubation period) was 8.9 days, and the time to first detectable parasitemia on blood smear (prepatent period) was 10.5 days. All volunteers became symptomatic. Most symptoms were mild to moderate, although 21% of volunteers had at least 1 severe symptom. None developed complicated or severe malaria, and all were cured. Laboratory assessments demonstrated modest, short-term abnormalities typical of malaria. Review of 17 published studies demonstrated that an additional 367 volunteers received experimental challenge safely with similar outcomes. In total, data from 532 volunteers demonstrate that experimental challenge is safe and results in predictable incubation and prepatent periods. Our findings support the continued use of this method for testing efficacy of vaccines and drugs against P. falciparum.